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no distinct appearance of the cogs in either could be
observed; but, standing in such a position that one wheel
appeared behind the other, there was immediately the dis-
tinct though shadowy resemblance of cogs moving slowly
in one direction." The analysis of this phenomenon exposed
the principle of the cinematograph. Faraday learned that
Plateau had published, unknown to him, an account of the
phenomenon three years earlier. The other paper described
an investigation of the difference between the figures made
by coarse and by fine sand on vibrating plates. He ascribed
the difference to the little vortices of air formed over the
places where the motions were of greatest amplitude.
In 1833 Faraday published papers on the identity of the
various sorts of electricity. He showed thoroughly that the
electricities obtained from Voltaic batteries, from frictional
machines, from electro-magnetism and a variety of other
sources had identical properties. This research was a fore-
runner of the classical researches of Mayer and Joule on
the conservation of energy. Faraday had a profound belief
in the existence of a general principle comprehending all
natural phenomena. He consciously made experiments
according to this belief. The conservation of energy was
for him naturally axiomatic, and his experimental demon-
stration of the identity of the electricities was partly an
exhibition of experimental virtuosity. This work was
followed in the same year by-the development of the modern
conceptions of electro-chemical phenomena. Grothuss,
Davy, Berzelius and others had proposed theories of the
decomposition of chemical solutions by an electric current.
Though these theories founded the modern conceptions of
the phenomena they were descriptive and inaccurate. But
they should not be undervalued. Admirers of the brilliant
correction and quantitative proof of the laws of electrolysis
by Faraday have tended to forget that he was not the
founder of the subject.
Faraday's first important investigations of electro-
chemistry are published at the end of his paper on the
identity of the electricities. He has compared the quantity
of electricity produced by an electro-magnetic machine